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In these proceedings we review the impact of the tauonic B decays B → τ ν, B → Dτ ν and B → D * τ ν on Higgs mediated flavour violation. For this purpose we study a 2HDM with generic flavour structure (of type III). We find that despite the stringent constraints from FCNC processes [1] sizable effects in tauonic B decays are possible if top-related flavour violation is large and that the tensions with the SM predictions can be resolved [2] , even when taking into account the recent CMS bounds on 
Introduction
Tauonic B-meson decays are an interesting probe of new physics: they test lepton flavor universality satisfied in the Standard Model (SM) and are sensitive to charged currents coupling proportional to the mass of the involved particles (e.g. Higgs bosons) due to the heavy τ lepton involved. An analysis of the semileptonic B decays B → Dτ ν and B → D * τ ν using the full available data set was carries out by BaBar [3] . For the ratios
in which the hadronic uncertainties, related to form factors, drop out to a large extent, BaBar obtaines the following results:
Here the first error is statistical and the second one is systematic. Comparing this to the SM predictions
we see that there is a discrepancy of 2.2 σ for R(D) and 2.7 σ for R(D * ) and combining them gives a 3.4 σ deviation [3] . This might be considered as evidence for new physics in B-meson decays to tau leptons and is further supported by the measurement of B → τ ν from BaBar and BELLE
which is 1.6 σ above the SM prediction when using V ub from a global fit of the CKM matrix [4] . The impact of physics beyond the SM on tauonic B decays has been extensively studied both in the effective field theory [5] and in specific models of NP [6] . In these proceedings we examine the effect of Higgs mediated flavour violation in taunoic B decays. For this purpose we consider a 2HDM with generic flavour-structure, i.e. of type III and update the numerical results of Ref. [2] by taking into account the new CMS bounds from
Taonic B decays in 2HDMs
The SM contains one Higgs doublet and has one physical Higgs particle. 
. Note that no region in parameter space is compatible with all processes. The tension originates from the destructive interference of the Higgs contribution with the SM one in B → D * τ ν which would require very small Higgs masses and large values of tan β not compatible with the other observables. To obtain this plot, we added the theoretical uncertainty linearly on top of the 2 σ experimental error.
H
0 , a neutral CP-odd Higgs A 0 and two charged Higgses H ± . In the 2HDM of type II one Higgs doublet couples only to up-quarks while the other one couples only to down quarks and charged leptons (as in the MSSM at tree-level). Assuming a MSSM-like Higgs potential one has only two additional degrees of freedom, the heavy Higgs mass m H (which is approximately the same for H 0 , A 0 and H ± ) and tan β, the ratio of the two vacuum expectation values. In Fig. 1 a summery of the flavour constraints on the 2HDM of type II is shown. As one can see, it is not possible to explain B → D * τ ν at the two σ level without violating the other flavour bounds and the CMS constraint from
. Therefore, we turn to a 2HDM with the most general Lagrangian for the Yukawa interactions (i.e. the 2HDM of type III). In the physical basis with diagonal quark mass matrices the Yukawa Lagrangian is given by
Here, H 0 k = (H 0 , h 0 , A 0 ) and the coefficients x k q are given by
where ǫ q ij parametrizes the non-holomorphic corrections which couple up (down) quarks to the down (up) type Higgs doublet * . In the MSSM at tree-level ǫ q ij = 0 (as in the 2HDM of type II) and flavour changing neutral Higgs couplings are absent. However, at the loop-level, the non-holomorphic couplings ǫ q ij are generated [8] † . All ǫ , even without any suppression by small CKM elements [1] . Furthermore, since flavor-changing t → u (or t → c) transitions are not constrained with sufficient accuracy, we can only constrain these elements from charged Higgs-induced FCNCs in the down sector. However, since in this case an up (charm) quark always propagates inside the loop, the contribution is suppressed by the small Yukawa couplings of the up quark (charm quark). Thus, the constraints from FCNC processes are weak, and ǫ u 32,31 can be large. In fact, using ǫ u 32,31 we can explain R(D * ) and R(D) simultaneously [2] . In Fig. 2 we see the allowed region in the complex ǫ u 32 -plane, which gives the desired values for R(D) and R(D * ) within the 1 σ uncertainties for tan β = 40 and M H = 800 GeV as allowed by
. Similarly, one can accommodate the measured values for B → τ ν by using ǫ u 31 . * Here the expression "non-holomorphic" already implicitly refers to the MSSM where nonholomorphic couplings involving the complex conjugate of a Higgs field are forbidden.
† For a complete one-loop analysis including the resummation of all chirally enhanced effects see Ref. [9] and for a 2-loop SQCD calculation see Ref. [10] . 
Conclusions
It is challenging to explain deviations from the SM in tauoinc B decays with a UV complete model which respects all bounds from FCNC processes and LHC searches. While a 2HDM of type II cannot achieve this without violating the bounds from other flavour observables and A 0 → τ + τ − , a 2HDM of type III with large flavour violation in the up-sector can accommodate the BaBar measurements. In this model a sizable decay rate for A 0 , H 0 → tc is predicted.
